Goc- 14

~ SSME FMEA/CIL
REDUNDANCY SCREEN

Component Group: Elacirlcal Hamasses Prepared: P.Ho
CIL ftem: H118-01, H121-01 Appraved: T. Hguyen
FPart Numbar: RO018478, ROM15224 Appraval Dats: &73/00
Componcnt; Extended LIfa - Llghinlng Brafded - HPFTP Shakt Spead TAME, W2 Change & 1
FMEA Hem: HA1i8, H124 Directiva #: CCBD ME3-D1-5287
Failure Mode: Opan ar shart ircuit in harnese. Loss of conneclar.
Fagn: 1of 1
Crltlcatity-
Phase Failure | Effect Dascyiplion Hazard Re‘erence
3 Failura of both hamesses causlag ermnesws signals from both sensors or remalnlng qualifisd sensar within ignition confimaad Kmils results iR
44 Irs lase of Ignition confirned functfan. Lass of vehicle due ko LEX-rich operatfon ray result if luel praburnar fals to ignia and fallre i1 not ME-B3S,
dalacted. ' ME-B&S

Redundancy Seresns: HARNESE SYSTEM - ENGINE SYSTEM: UNLIKE REDUNDANGY

A! Pase - Radundant hardware ilems ars capable of checkaut durlng nemmal grewnd turr amound.

B: Fail - Loss of 3 radundant hardware items is not detectabla durlng fight,
C: Mesg - Loss cf redurdant hardware fems could nok result koma singla credile event.
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SSME  EACIL

DESIGN
Companant Grigp: Elactrical Hamesyes Preparag; P Ho
CIL ltemn: H118-01, HY 2104 Approvad: T. Niuyen
Fart Number: 016418, ROMAEZY Approval Data: BI3f00
Component: Extendad LHa - Lighining Eralded - HFFTP Shaft Speed 1W18, 1W21 Change #: 1

FIMEA Itemn: H118, H11t Directive #: CCBD ME3N.5287
Failure Mode: Cpen er ahort clreudt in hamess. Loss of connector. '
Paga: 1of 2

Dezign f Document Referance

FA|LURE CAUSE:  A:; Conductor or insulation damage caused by vibratlon, flexure, routing, or clampling.

MATERIAL SELECTION OF THE WIRES. INSULATORS, CONNECTORS. AND ASSEMBLY TECHMIGUES ARE CONTROLLED BY SPECIFICATION (1) TO GUARD AGAINST THE FAILURE OF
THE HARNESS IN THE ENVIROMMENTS IT I5 EXPOSED TQ. THESE CONTROLS ARE ESTABLISHED BY GOVERNMENT SPECIFICATIONS FOR COMMECTORS (2] AND WIRE SELECTION
(3h AND ARE KEYED TO THE FUNCTION AND USAGE OF THE HARDWARE, TO PRECLUDE SINGLE POINT ELECTRICAL FAILURES, REDUNDANT FUNCTIONS ARE IMPLEMENTED IM
SEPARATE HARNESSES, ROUTED THROUGH DIFFERENT PATHWAYS. T FREVENT DETERIORATION OF THE CONDUCTOR OR INSULATOR, WIRES ARE OF SUCH CROSS SECTION
AZ TO PROVIDE AMPLE AND SAFE CURRENT CARRYING CAPACITY. THE MAXIMUM DESIGHN CURRENT NANY WIRE 15 LIMITED SC THAT "WIRE TOTAL TEMPERATURE" WL NEVER
EXCEED THE RATED WIRE TEMPERATURE (1). HARNESS ASSEMBLIES INCORPORATE & FLEXIELE GLASE FILLER CORD TO ENHANCE CABLE ROUNDING (1]. THE CORG HELFS [N
ELIMINATING EXCESSIVE EEND RADI THAT MAY CAUSE WIRE DAMAGE, TEFLOM FILM YWRAP AND TEFLON TAPE COVER THE WIRE BLIMOLES TO PROTEST THE INSULATION FROM
ABRASIVE DAMAGE. AVARE MESH SHEATH PROTECTS THE ENTIRE WRAP FROM SHARP IMPACTS, HANDLING DAMAGE, AND PROVIDES EM PROTECTION (4). A HEAT SHRINKABLE
POLYOLEFIN SEMI-RIGID OVERMOLD 15 USED TO FROVIDE HANRESS SUPPORT {4). BRAIDWIRE TYPE, SIZE, AND COVERAGE ARE CONTROLLED BY SPECIFICATION (5. CABLE
ROUTIMG |5 CONTROLLED BY THE ASSEMELY DRAWINGS (8] THAT ESTABLISH THE RETAINING CLAMPS AND RESTRAINING TIES.. THE SECURING CLAMPS (7} INCORPORATE
RUBBER GROMMETS THAT PREVENT PINCHING OR CUTTING OF THE INSTALLED HARMESS,

(1 RL10014; [2) 40M 38294, ADMID5ED; (3) 40MBDATT; (4} RLOOYAE; {5y FeACE13-004: [8) REOO7DOT: (7} RE127-2018

FAILURE CALUSE: B: Lngge, worn, or damased pin or pins.
€: Damaged contact or crimp.
E: Connactar shall failure.
G: Lacking featura fal lura faxterdsd lIfa only].

CONNECTOR SELECTION OF THE ASSEMBLIES 1S COMTROLLED BY SPECIFICATION RECUIREMENTS {1}. THE REQUIREMENTS INCORPORATE CONTROLS (2} THAT ARE KEYED ToO
GUARD AGAIMET THE ENVIRONMENTE THEY ARE EXPOSED TO. THE CONNECTORS MEET CEI REQUIREMENTS FOR HIGH CYCLE FATIGUE, LOW CYCLE FATIGUE, AMD MMM LM
FACTORS OF SAFETY (3). THE COMNECTORS ARE SELECTED IN ACCORDANGE WITH MSEC STANDARDS FOR, USE ON ROGKET PROPELLED VEHICLES {4). BENT OR WORM PING ARE
REMOVABLE AND REFLACEABLE. BAYOMNET LOCKING BINGS ARE PROVIDED TO PREVENT PRIMARY TONNECTORS FROM DEMATING, EXTENDED LIFE HARNESS SECONDARY
CONNELTORS (5] ARE A THREATGED COUPLING WITH A RACHET TYPE LOCKING FEATURE. THE SELF-LOCKING FEATURE IS A MULTIPLE BALL RACHET DESIGH. THIE RACHET
CONFIGURATIGN PROVIDES A& GREATER COUNTER-CLOCKYWISE RACHETING FORCE CREATING A SELF-LOCKIMNG DESIGN. THIS DESIGN ELIMIMATES THE NEED FOR CONNECTOR
TORLLIE LOCK (&) THE SELS-LOCKING COMNECTORS ARE MANUFACTURED FROM STAIMLESS STEEL (5}, STAINLESE STEEL PROVIDES AMPLE STRENGTH AND CORROSION
RESISTANGE. .

(1] RL1Z014 {2} RES1235, RE1731; (3] RLOISI2, RES-5546, CPI20RGI0IE: (4) 40M3G20, SOMISS6Y; (5) RE1731; {6} ECP 787

FAILURE GAUSE: D:Corrosion ar molstuns,

THE ELECTRICAL COMPONENTS OF THE WIRE HARMESS ARE PROTECTED FROM CORROSION BT INHERENT MATERIAL DESIGN AND PROTECTIVE EXTERNAL COVERING OF THE
CABLE, THE WIRE INSULATION |5 COMPQSED OF TEFLDN (1), TEFLON HAS RESISTAMCE TO FLUIDS AMD ATMOSPHERIC VAPORS. THE COMNECTOR GONTAGTS ARE PLATED WITH
SOLD OVER NICKEL UNDERPLATE (2). GOLD 1S RESISTANT TQ WATER CORROSION AND HUMIDITY. EXCEFT FOR POTTED CONNELTORS, THE CONMECTOR BACKS IELL IS
PROTEGTED BY SILICON RUBBER: (3} TO PROTECT THE CONMECTOR FROM THE MAXIMUM SPECIFIED CPERATIONAL ENVIRONMENTS. PIN INSERT INTERFACIAL SEALS [4) ARE
PROVIDED TO REDUCT CORROSION. COMNECTORS ARE MAINTAINED IN THEIR SEALED BAGS UNTIL READY FOR A.SSErHEIL‘r’. CONNECTORS ARE FROTECTED TO PREVENT
DAMAGE OR CONTAMIMATION RESULTING FROM CONTACT WITH EACH OTHER OR ADJACENT DBJECTS (5 A

(1) AAMSOSTT; (2) MEFC-SPEC-250; (3] RLIDM4: (4) RG1Z36, RT17H; 5) RLODSES
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Compenent Group: Electrcal Harnegses Propared: F. Ho

CIL ltem: H118-01, H124-04 . Approved: T. Nguysn
Fart Humber: ROG18418, ROO18421 . Approval Dabe; LT
Camponent: Extanded Life - Lightning Bralded - HRFTP Shaft Speed 1WA, 1924 Change #: 1
FMEA ltem: H118, H127 Drirectiva #: CCBD ME3-1-5287
Falfura Mode: Open er shart eiretit In harness, Loss of connector,
Pana: 2alf 2

Design f Docirment Raference

FAILURE CAUSE: ALL CALUSES

THE CONTROLLER SOFTWARE |5 COMFIGURED TO DETECT AND RESPOND PROFERLY TO THE FAILURES IDENTIFIED, IMBLEMENT THE MECESEARY REDUNDAMT CONTROLLER
CHANNEL SYWITCHING AND GOMMAND A SAFE ENGINE STATE WHEN REDUMDAMCY IS LOST {1}, FUNCTIONS ARE CONTROLLED OH REDUNDANT HARNESSES. THE HARMESS BASIC
DESIGN IE TESTED PER HARNESS DESIGHN VERIFICATION TESTING (2} INCLUDING VIBRATION TESTING {3}, SAFETY FACTOR CRITERIA TESTING (4}, DURING SENSOR VIBRATION
TESTING (5) WHERE THE FLIGHT DESIGNED HARNESS IS CONNECTED TQ THE SENSQR UNDER TEST, AND DURING ENGINE DVS TESTING (8). EXTENDED LIFE HARMESS DESIGN
CHANGES WERE CERTIFIED BY HOT-FIRE TESTING, LABORATORY TESTING, AMALYEIS, AND SIMILARITY (7). USE OF CHROMEL AND ALLRA EL. WIRES WAS VERIFIED DURING HOT-
FIRE CERTIFICATION TESTING (8],

(1) CPADERCOIE: (2} DVS-SEME-202; (1) RES-4025: 4y R33-202-20° (6) DVS-SSME-203; [6) DVE-SEME-101; (7) VRE344; (8] VRES 14

ap -



892 -H

SSME FL  [CIL
INSPECTION AND TEST
Component Growp: Elactrical Harnooses Preparad: P. Ho
CIL {tam: H118-01, Hi 2101 Approved: T. Nouyen
Part Humber: RO01E418, RON128421 Approval Date: $1amn
Component: Extended Lite - Lightning Braided - HPFTF Shaft Speed 1W1S, TW2T Changs #: 1
FMEA ltam: H118, H1.21 ] Dirsetive #: CCBD MEX-O1-5287
Failure Made: Open or short clreuit in harness, Loes of connechor.
Paxge: 1af 2
Failure Causes algnificant Characterstes Inspection(s) f Test(s) Document Reference
A 1W1% EXTENDED LIEE Roo1s41s
HARMNESS FDD1E42
W21 EXTENDED LIFE
HARNESS
AZIEMBLY INTEGRITY THE FOLLOWING TESTS AND INSPECTIONS ARE PERFORMED LIURING MANUFACTURING AND
ASSEMELY ACCEPTANCE: . RLODSGS
- LIGHTMING BRAID IS INSPECTED FOR ACCEPTABILITY, J0MSLSYT
-ALLWIRES ARE SUBJECTED TS SDARK AND DIELECTRIC TESTING, RLOO925
- ALL COMTACTS IN THE CONMECTORS ARE SUBIECTED TO A RETEMTION TEST. RLOOS05
~ A RESISTANCE TEST BETWEEM THE BRAID AND MATING COMNECTOR FLANGE IS PERFORMED RLoo 28
N THE LIGHTNING BRAID/CONNECTOR AND VERIFIED TO BE WITHIN SPECIFICATION, ALO0 2%
- EACH WIRE RUN IS VERIFIED FOR EN B-TO-END CONTIMLITY. RLOO1ZE
- INSULATION RESISTANCE BETWEEN EACY CONDUCTOR AND EVERY OTHER COMNDUGTOR 15 RCT17V31
VERIFIED TC BE WITHIN SPECIFICATIOIN. ]
= A DIELECTRIC WITHSTANDHNG VOLTAGE TEST BETWEEN EACH CONDLUCTOR AND EVERY OTHER
CONDUCTOR, SHELL OR SHIELD VERIFIES THE LEAKAGE CURRENT 7O BE WITHIN SFECIFICATION.
* ALL SELF-LOCKING COMNECTOR MECHANISH ARE FLUNCTIONAL TESTED.
INSTALLATION INTEGRITY INSTALLATION OF THE HARNESSES iS5 VERIFIED PER SFECIFICATIONS CEFINING THE;
= INSFECTION OF HARMNESSES PHE- AND FPOST-INSTALLATICIN. RLODD3S
- RCOUTING REQUIRENENTS YWHICH INCLEIDE: RS007007
IMSTALLATION PATH, CLAKP LOCATIONS, AMD 5IZES. RE0OT007
SEPARATION DISTANCE REQUIREMENTS FROM OB ECTS WHICH COULD CAUSE CABLE OR RLOCDAG
CONNECTOR DAMAGE. RLOMN3S
MIMIMLUEM BEND RADN RL}DO%S
- INSPECTION OF CONNESTORS FRICR TO MATING THIS INCLUDES BACKEHELL, PIHS,
CONRECTOR GAZSKETS AND £ONNECTOR PERIFHERIAL O-RINCG,
- TORGUE REQUIREMENTS FOR THREADED CONNECTORS,
E,.CE G COMMNECTOR RES1235
CONNECTOR RE1731
HARMESSICOMMNECTOR HARMNESE CCNMECTOR ASSEMBLY PROCESSES ARE VERIFIEG PER SRPECIFICATIONS WHICH
ASSEMBLY INTEGRITY INCLUDE: . '
- CRIMPING OF ELECTRICAL DN MESTOR CONTACTS. RATE1 3005
« USE OF FLEXIALE INSULATION SLEEVING, . RBDM 30105
- INSTALLATION OF OVERMOLD AND FROTECTVE SLEEVE. ! . | RAJS05-018
- SELECTION AND USAGE OF PROTECTIVE CLOSURES, § ¢ RAJ115-054
COMPLETED ASSEMBLY IS INSPECTED FOR CONTACT PN RETEMTION AMO PROTECTIVE ERAID RLOOSDS
EAMAGE.
o COMMECTCR RES1235
CONNFCTOR RE1731
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Gamponent Groip:
CiL Mam:

Part Kumber:
Component:

FMEA ltam:

Failura Mada;

Elactrizal Hareégges Prapared:
H11801, H129-01 Approved:
RO B418, RODI&SSY Approval Date:
Extanded LiHe - Lightnfng Eralded - HPFTP Shafi Speed 1W1E, 121 Charnge #;
H118, H127 Direntive 2:
Cpan of short clrcult in hamess, Loss of COTINeCEGT.

. Paga:

F. Ho
T. Hguyen
53100

1
CCBD MEA-01.5207

2of 2

Failyre Causes

Significant Character'stics Inspectionis) ! Test(s)

Dacummnt Reforence

‘CLEANLINESS REQUIREMENTS ARE VERIFIED PER SPECIFICATION DURING MANUFACTURING OF

) CLEANLINESS QF RLOG9OS

COMPONENTS THE HARNESS ASSEMBLY,
METAL TYPE DUST AND MOISTURE PROCF CAPS ARE VERIFIED INSTALLED ON THE CONNECTOR FLoggas
WHEN WOT N UISE, .

ZURFALE FIMIAI THE PLATING ON THE CONNECTOR CONTACTS ARE INSPECTED PER SPECIFICATION RC1235
REJUIREMENTS. RCI731

AZZSEMBLY INTEQRITY FRICR TQ CONNECTOR MATING, THE CONMECTOR I INSPERTED FOR ANY CORROSION OR RLGDO3A

: OAMAGE WHICH WoLLD ALLOVY MOISTURE TO ENTER THE CONNECTOR,
ALL CALISES W13 EXTENDEDR LIFE ROo18418
. HARKNESS RCD84 21

1W21 EXTENDED LIFE

HARMNESS

ASSEMBLY INTEGRITY ALL CONTROLLER DATA FROM THE PREVIOUS FLIGHT IS REVIEWED, AMNY ANOMALGLS MSFC PLM 1228
CONDITION NOTED REQUIRES FURTHER TESTING OF HARDWARE REPLACEMENT FRICR T THE
MEXT FLIGHT.
RE-TEST REQAVIREMENTS AFTER HARNESS REPLACEMENT OR CONNECTOR CEMATE VERIFY OMRSD W47 ZA0 010
THAT THE PRCRER CONTROLLER ELECTRICAL CHEGKOUTS ARE FE RFORMED TO RE-VALIDATE
THE HARKESS ASSEMALY.
HARNESSES ARE INSFECTED EOR DAMAGE, PROPER ROUTING, AMNL PROFER TORGLE LOCK, OMRED vd1Bg.0a0

- APPUCATION DURING POST FLIGHT EXTERMAL INSFPECTICM.
HARNEES OFERATION IS VERIFIED EVERY MISSION FLOYY AND AFTER ANY REPAIR OR
REPLACEMENT BY THE FOLLOWING CONTEOLLER ELECTRICAL CHECKOTS, (LAST TEST)
- SEMSOR CHECKOUT, OMRSD V418020000
- FEIGHT REAEDINESS TEST, OMRSD v41A50,030
- PNELUMATIC CHECKOUT. COMRSDH V4 1A50.020
Failure Hiztory: Comprehensive failire histary data is mairtalred in the Prablem Raparting databaee (PRAMS/PRACA)

Fefararice: NASA lather SAZH/B8/308 and Reckeldyne latar BERCOSTST,

Operational Use:
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SSME IEAJCE
REDUNDANCY SCREEN

Component Sroup: Electrical Hamasesn Preparad: F. Ho
CIL ltem: H118-0%, H12101 Approved: T. Nguyen
Part Numbar; ROGYBL18, ROOTE421 Approvel Date: 1300
Cemponent: Extanded Lifa - Lightning Braided - HROTP Eoost Etage Discharge Tamperature 1¥718, 1¥W21 Changs #: 1
FMEA Hem: H118, Hi121 ' Direclve #: CCED MEJ-D1-E28T
Faflure Moda: ©Open or shart circult In harness. Loas of cornector.
Paga: Tof1
Criticality
Frase Failere f Etfact Description Harard Referenca
3M Failure of beth harnesses causing eroneous signals from both senscrs within integrity manitor limits reswlts in loss of MCF protection, 1R
41 Loss of vehicla dye to fime fram LOX moact may result if sansar probe fails and ig not detectad, ME-D35

Fedundancy Scregns: HARNESS SYSTEM - SENSOR SYSTEM' UNLIKE REOUNDANCY

A Pass - Redundant hardware iteme ara capable of chackayt during remmat ground ernargund.

E: Fail - Loss of g redundant hardware tems s not detectabs during Right.
C- Pass - Loss of redundant hardware items could nat resull Freen g single credible evant
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SSME FMEA/CIL

DESIGN

Component Group: Elzetrical Hamessas Praparad: P. Ho
CIL ltem: H118-01, H121-01 Approved: T. Nguvan
Part Humber: RH{B418, RO012421 Approval Date: S0
Companent: Extanded Lifz - Lightrirg Braided - HPOTP Boost Stage Discharge Temperature TW1E, 1'W21 Changs #: 1
FMEA [tem: H118, H1z1 ' Directlve #: CCBD ME3.04.5287
Fallure Moca: Open or short elrouit in harness, Loss of cannector, .

Paga: 1af 2

Deslan f Documant Refarence

FARLURE CAUSE:  A: Conductsr or insulation damage caused by vibratian, flexurs, reLting, or clamping.

MATERIAL SELECTION OF THE WIRES, INSULATORS, CONNECTORS, AND A3SEMBLY TECHNIGUES ARE CONTROLLED BY SPECIFICATION (1] TQ GUARD AGAINST THE FAILURE OF
THE HARNESS IN THE EMVIRONMENTS |T 1% EXPOSED TO, THESE CONTROLS ARE ESTABLISHED BY GOVERNMENT SPECIFICATIONS FOR CONMECTORS (21 AND WHRE SELECTION
(3], AND ARE KEYED TO THE FUNGTION AND JSAGE OF THE HARDWARE. TO FRECLUDE SINGLE POINT ELECTRIC AL FAILURES, REDUNDANT FUNCTIONS ARE IMPLEMENTED IM
SEPARATE HARMESSES, ROUTED THROUGH DIFFERENT PATHWATS, TO PREVENT DETERIURATION OF THE CONDUCTOR OR INSULATOR, WIRES ARE OF SUCH GROSS SECTION
A5 TO PROVIDE AMPLE AND SAFE CLRRENT CAARYING CAPACITY. THE MAXIMUM CESIGH &U HRENT IN ANY WIRE i3 LIMITED SC THAT “WIRE TOTAL TEMPERATURE" WILL NEVER
EXCEED THE RATED WIRE TEMFERATURE (1). HARMESS ASSEMBLIES INGCRPORATE A FLEXIBLE GLASE FILLER CORD TO ENHANCE CABLE ROUNDING (1). THE CORD HELPS IN
ELIMINATING EXCESSIVE BEND RADH THAT MAY CAUSE WIRE DAMASE. TEFLON FILM WRAP AND TEFLON TAPE COVER THE WIRE EUNDLES TO PROTECT THE IMSULATION FROM
ADRASIVE. DAMAGE. A YWIRE MESH SHEATH PROTECTS THE ENTIRE WRAP FROM SHARP IMPACTS, HANDLING DAMAGE, AND PROVIDES EM| PROTECTION (4). A HEAT SHRINKABLE
POLYDLEFIN SEMI-RIGID OVERMOLD 15 USED TO PROVIDE HARNESS SUPPORT {4). BRAID WIRE TYFE, 8I2E, AND COVERAGE ARE CONTROLLED BY SRECIFICATION [(3). CABLE
ROUTING I3 CONTROLLED BY THE ASSEMBLY [IRAWINGS (6) THAT ESTABLISH THE RETAINING CLAMPS AND RESTRAINING TIES. THE SECURING CLAMPS () INCORPORATE
RUBBER GROMMETS THAT PREVENT PINCHING QR CUTTING OF THE INSTALLED HARNESS,

(1 RLI00T S (2) 40M3B294, AGMIDSET, (3} 40MS0G7T; (4} RLODEDS; (5] RA161 3-004; (6} REQQFOOY, (7] RE127-2018

FAILURE CAUSE. B:Lnose, wom, or damaged pin ar pins. :
C: Damaged contact ar ¢rimp.
E: Connectar shall faliure.
) G: Locking Feature Fallura. {Extended lIfe only)
CONNECTOR SELECTION OF THE ASSEMELIES |5 GONTROLLED BY SPECIFICATION REQUIREMENTS (1}, THE REGUIREMENTS INCORFORSTE COMTROLS (2) THAT ARE KEYED T
GUARD AGAINST THE EMVARONMENTS THEY ARE EXPOSED TO, THE CONN ECTORS MEET CE| REQUIREMENTS FOR HIGH CY¥OLE FATIGUE, LOW CYCLE FATIGUE, AND MINIMLIM
FACTORS OF SAFETY (3}, THE CONMECTORS ARE SELECTED IN ACCORDANCE WITH MEFC STANDARDS FOR USE 0N ROCKET PROPELLED VERICLES (4). BEMT ORWORHN PINS ARE

CONNECTORS (5] ARE A THREADED COUPLING WITH A RACHET TYPE LOCKING FEATURE. THE SELF-LOCKING FEATURE IS A MULTIPLE BALL RACHET DESIGH. THIS RACHET
CONFIGLRATION PROVIDES A GREATER COUNTER-CLOGKWISE RACHETING FORCE CREATING A SELF-LOCK ING DESKSH, THI3 DESIGN ELIMINATES THE NEED FOR CONNECTOR
POFAUE LOCK (8). THE SELF-LOCKING CONNECTORS ARE MANUFACTURED FROM STAINLESS STEEL (5). STAINLESS STERL PROVIDES AMPLE STRENGTH AND GORROSION
RESISTAMCE, .

{TIRLI0014; (23 RES1235, RET31: (3) RLOGS22, RSE-8546, CPI20R00038; (4] ADMBA254, 4DM3USED: (5} RE1731: (6) ECP 797

FAILURE CAUSE: O Corresion or maisture.

PROTECTED BY SILFIEDN RUBBER (3] TO PR TECT THE CONNECTOR FROM THE MAXIMUM EPECIFIED OPERATIONAL ENVIRONMENTS. FIN INSERT INTERFACIAL SEALS 14) ARE
PROWIDED TO RECUCE CORROSIGN, COMNECTORS ARE MAINTAINED N THEIR SEALED BAGS UNTIL READY FOR ASSEMBLY. CONNECTORS ARE PRYUTECTED TG PREVENT
DAMAGE DR CONTAMINATION RESUI TING FROM CONTACT WITH EACH OTHER OR ADJACENT QBJECTS (. ¥

(1} ACMADATT: (2) MEFC-SPEC-250; (3) RL1OOH4; (4) RC1225, RGITI; (5) RLOCOIS
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Componer up  Electrical Hamesses : Fropared: P.Ho

CIL Itam: Hi18-81, H121-91 . Approved: T. Nguye.
Part humber; RODTAS1E, RODAA4ZY Approval Dgte: 3700
Campenent: Extenced LMa - Lightring Braided - HPOTP Boost Staga Discharge Teriperature 1W1E, 1W21 =hange #; 1
FMEA Item: HT18, H11 Dlrastive & CCBRD ME3-01-5287
Failure Mada: Upen or short circult In hamess. Loss of connestor, '
Page: 20f 2

Design ! Document Refaranms

FALURE CAUSE; ALL CAUSES

THE CONTROLLER SOFTWARE 1S CONFIGURED TO DETECT AND RESPOND FROPERLY TQ THE FAILURES IDENTIFIED, IMPLEMENT THE NECESSARY RECUNDANT COMTROLLER
CHANNEL SWITCHING AND COMMAND A SAFE ENGINE STATE WHEN REDUNDANCY IS LOST {1). FUNCTIONS ARE CONTROLLED ON REDUNDANT HARNESEES. THE HARNESS BASIC
BESIGN I3 TEETED PER HARNESS DESICGN VERIFICATION TESTING {2}, INCLULING VIBRATION TESTING (3}, SAFETY FACTOR CRITERIA TESTING {4}, DURING SENSOR VIBRATION
TESTING {5) WHERE THE FLIGHT DESIGNED HARNESS 15 CONNECTED TO THE SENSOR UNDER TEST, AND DURING ENGINE DVS TESTING {5). EXTENDED LIFE HARNESS DESIGN

CHANGES WERE CERTIFIED BY HOT-FIRE TESTING, LABDRATORY TESTING, ANALYSIS, AND 5IMILARITY {f}. USE OF CROMEL AND ALUMEL WIRES WAS VERIFIED DURINTG HOT-FIRE
CERTIFICATION TESTING (&}

(1} CPA0BROCAE, (1) CVYS-SEME-202; (3} RES-202-5; 14} RSS-202-20; {5} DVS-SEME-203; (8) DVS-SSME-101; (7] VRS344: (8) VRS514
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SSME FMEA/CIL

NSPECTION AND TEST
Component Group: Electrical Harnegues Praparad; P.Ho
CIL Item; Hi18-01, H124-D% Approved: T. Nguyen
Fart Number ROC1B418, ROO1A421 Approval Data: 13
Companent: Extendad Lifa - Ligghtning Brau:led HFOTP Boost Stage Discharge Temperature 1W4E, TwW21 Change 3: i
FMEA Harmn: H118g, Hi1 Directive &: CCBROD ME3O1-828T
Fallura Modea: Open or short ircult In harness, Losg of connacler.
Page: 1ef 2
Failura Causas Significant Characisristics Inspaction{s) f Tastis) Documen! Refarence
A TW1R EXTENDED LIFE ROD12414
HARMESS RO 8421
1¥721 EXTENDED LIFE
HARMESS
ASEEMBLY INTEGRITY THE FOLLOWING TESTS AND INSPECTIONS ARE PERFORMED DURING MANUFACTURMNG AND
ASEEMBLY ACCEPTANCE: RILOD3a5
~LIGHTMING BRAID |5 INSPECTED FOR AGCERTABILITY. AIMSOSTT
- ALLWIRES ARE SUBJECTED TO EPARK AMD DIELECTRIC TESTING. RLGTE9S
=ALL CONTAGTS IN THE CONNECTORE ARE SUBJECTED TO A RETENTION TEST., RLOMSS
- A RESISTANCE TEST BETWEEN THE BRAID AND MATING CONNECTOR FLANGE IS PERFORMED RLOHZS
ON.THE LIGHTHING BRAIDCONNECTOR AND VERIFIED TO BE WITHIN SPECIFICATION. RLH28
- EACH WIRE RUN IS VERIFIED FOR END-TO-END CONTINUITY, RLOG 22
= [MSLULATION RESISTANCE BETWEEM EACH CGNDUCTOH AND EVERY OTHER CONDUCTOR 1S RCITAT
VERIFIED TO BE WITHIN SPECIFICATION.
- A DIELECTRIC WITHSTANDING VOLTAGE TEST BETWEEN EACH CONDUCTCOR AND EVERY OTHER
CONDUCTOR, SHELL DR SHIELE YERIFIES THE LEAKAGE CURRENT TO BE WITHIM SRECIFICATION,
- &L SELFLOCKING CONNECTOR MEGHANISM ARE FUNCTIONAL TESTED.
INSTALLATIGN INTEGRITY INSTALLATION OF THE HARNESSES iS5 WERIFIED PER BRECIFICATIONS DEFINING THE:
- IKSFECTICN O HARNESSES PRE- AND POST-INSTALLATION. RLGCI3S
- BOUTING REGUIREMENTS WHICH IMCLUDE; RSO0Ta07
INSTALLATION PATH, CLAMP LOGATIONS, AND SIZES. RS T007
SEPARATICH DHSTANCE REQUIREMEMTE FROM OBJECTS WHICGH SOULD CAUSE CABLE OR RLOOG3S
CORNECTOR DAMAGE. RLOADEA
MINIMUM BEND RADIY RL0O0G34
- INSFECTION OF CONNECTORS PRIOR TO MATING. THIS INCLUDES BACKSHELL, PINS,
COMNNECTOR GASKETS AND CONMNEGTOR PERIPHERIAL CHRING.
- TORQUE REQCLREMENTS FOR THREADED CONMECTORE.
B, T, E G COMNNCCTOR RES1235
COMMECTOR , ) RE1731
HARKESS/COMNECTOR HARNESS/CONMESTOR ASSEMELY PROCESSES ARE YERIFIED PER SPECIFICATIONS WHICH
ASEEMBLY INTEGRITY INCLLDE=:
- CRIMPING OF ELECTRICAL COMHNECTOR CONTALCTS. ] RA1E13-005
- USE OF FLEXIBLE INSULATION SLEEY| NG, ! REMI0-109
< INSTALLATICN OF OWERMDLD AND PROTECTIVE S5LEEVE. r | RANGO5018
- BELECTION AND USAGE OF PROTECTIVE CLOSURES. * © RAD116-064
COMPLETED ASSEMBELY 1S INSPECTED FOR CONTACT PIN RETENTICH AND PROTECTIVE ERAID RLOOS3S
DAMAGE,
C COMNECTOR RESJ1%35
CONNECTDH RE{173*
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Compona wp Slectrcal Hamesses Prapared: P. Ha

CIL item: H118-01, H124-04 Appraved: T. Npuye.,
Fart Numbegr; ROG1341E, RD018321 . Approval Data: SiaNa '
Caomponent: Extandad Life - Lightning Braldad - HPOTE Boast Stage Digcharge Temperabure 1VWE, 1421 Change & 1
FMEA Hem: H116, H121 Dirsctve ¥ CCRO ME3-01-5287
Fallura Made: Open or short circul! In harness, Loss of connectar, .
Pagp: 2af 2
Faiure Causes SlaniNcant Charactenstics . Inspection(s) / Tast{s) Cecumant Refamnnss
(K] CEEAMUNERS OF CLEANLINESS REQUIREMENTS ARE VERIFIED FER SPECIFICATION DURING MANMUFACTURING OF  RLOOSS9S
COMPOMENTS THE HARNERS ASSEMBLY.

METAL TYFE DUST AND MOISTURE PROOF CAPS ARE VERIFIED INSTALLED ON THE CONMECTCR  RLOGS9S
WHEM NOT IM USE.

SURFACE FINISH THE PLATING OM THE CONMMECTOR CONTACTS ARE INSPECTED PER SPECIFICATION RG1235
REQUIREMENTS, RCATM
ASTEMBLY INTEGRITY FRIOR TO CONNECTOR MATING, THE CONNECTOR IS INSPECTED ESR ANY CORROSION OR RLODO3g

DAMAGE WHICH WOULD ALLOW MOISTURE ‘1O ENTER THE CONNECTOR

ALL CAUSES W18 EXTENDED LIFE

RDD18418
HARMESS RAD1B421
W2+ EXTENDED LIFE
HARNESS .
ASSENBLY INTEGRITY ALL CONTROLLER DATA FROM THE PREVIOUS FLIGHT IS BEVIEWED. ANY ANOMALOUS MSFE FLM 1228
CONDITION NOTED REQUIRES FURTHER TESTING DR HARIWYARE REPLACEMENT PRICA TO THE
NEXT FLIGHT, _
RE-TEST REQUIREMENTS AFTER HARNESS REPLACEMENT OR CONNECTOR DEMATE VERIFY OMRSD V41 ZAD, M0

THAT THE PROPER: COMTROLLER ELECTRICAL CHECKOUTS ARE PERFORMED TO RE-VALIDATE
THE HARMESS ASSEMELY,

HARNESSES ARE INSPECTED FOR DAMAGE, PROPCR ROUTING, AND FROPER TORGQUE LOCK OhREND V4 1BU0.030
-APPLICATION DURING POST FLIGHT EXTERNAL IMSPECTION.

HARNESE OPERATION 1S VERIFIED EVERY MISSIGH FLOW AND AFTER ANY REPAIR OF
REPLACEMENT BY THE FOLLOWING CONTROLLER ELECTRICAL CHECKOLTS- (LAST TEST

- SENEQR CHECKOUT, OMRED V41400010
- FLIGHT READINESS TEST, : OMRS0 Va1A30.030

- FHEUMATIC CHECKOUT, OMRSD V41450020

Falute Histary: . Cenprehensive failurs histary data is maintained inthe Prabliem Reporing databasa (PRAMS/PRACA)
Reforanze: NADA letter SAZ1:30/208 and Facketdyne latisr BARCOSTE, .

Cperational Lse- FAILURE MODE CAM BE DETECTED IN REALTIME BY THE FLIGHT CONTROL TEAM WHO WILL EVALUATE EFFECTS UPON VEHICLE PERFORMANCE AMD ABORT
CAPABILITY BASED ONTHIS EVALUATION THE APPROPRIATE ABORT MOOE OR SYSTEM CONBIGURATHIN WILL BE.BELECTED. FAILURE DETECTION CLES AND
AIE0OCIATED 2EME PERFORMAMCE DATA HAVE BEEN COORDINATED BETWEEN THE ENGINEERING AND FLIGHT OPERATIONS ORGAMNIZATIONS WiTH THE
ARESPONSES DOCUMENTED IN MISSIOMN FLIGHT RULES.



